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The CBD-hype

• CBD is big business: ~EUR 1.6 billion

EU market 2020.

• Many recent scientific publications. 

• Typical products: CBD-oils with 5-40% CBD.

• CBD is supposed to be good for... nearly

everything!

• Consumers strongly believe in CBD. 

• Placebo effects. Benefits yet to be scientifically

proven.
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• A reduction of muscle damage

and inflammatory processes

after training is beneficial.

• The prevalence of dietary

supplements with anti-

inflammatory and antioxidant

effects is increasing.

• Interest in cannabidiol (CBD)

products has been increasing,

not only in recreational but also

in competitive sports.

• There is only one approved

CBD drug (Epidolex).
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Cannabis and sports - an old story

Nagano, 1998. Snow Boarding 

gets olympic.

First winner is Ross Rebagliati, 

age 27.

Disqualification after a positive 

doping test – marihuana.

Got it back after protest. THC 

was not on the list of forbidden

substances in 1998.
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Since 1999 delta-9-Tetrahydrocannabinol 

(THC) is on the IOC list (later WADA) of

forbidden substances.

• Cannabis increases the readiness

to assume risk.

• Reduction of motoric abilities.

• Increased risk of fall.

• In summary an increased risk of

injury.
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• Cannabis and THC-cannabinoids 

are forbidden in competition (day of 

competition) 

• For positive detection there is set a 

limit of 150 ng/ml 

But!

• There is an exception for CBD

Anti-Doping regulations for Cannabis in 2023
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Problem: 

Many of the CBD 

products offered are not 

free of THC!

Clear recommendation 

for athletes: 

To be safe and avoid 

testing positive, do not 

use CBD products !!
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Cannabidiol (CBD) -

Regulatory and Safety Aspects
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In the EU CBD is considered to be a Novel Food 

EU NF catalogue: Cannabis sativum L. extracts and derived

products containing cannabinoids as well as synthetically

obtained cannabinoids are considered NF in the EU as a history

of consumption before 15 May 1997 has not been demonstrated. 

Authorisation by European Commission required, based on a 

risk assessment by the European Food Safety Authority (EFSA). 

>150 CBD NF applications, 19 at EFSA, all incomplete.      

https://webgate.ec.europa.eu/fip/novel_food_catalogue/
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Safety of CBD 

EFSA (2022) «statement on safety of CBD as a Novel Food: 

“data gaps and uncertainties”:

Safety can currently not be established.

▪ Clock-stop, applicants to provide safety data.

Products still marketed are in violation 

of food legislation (unauthorized NF).

https://www.efsa.europa.eu/en/efsajournal/pub/7322
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EFSA 2022 statement on safety of CBD as NF: data gaps and uncertainties

Clear evidence for liver toxicity.

LOAEL healthy humans 4.3 mg CBD/kg bw/day.

Studies in humans and animals needed. 
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Cannabidiol (CBD) -

Mechanisms of action
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Cannabis sativa 
belongs to the family 

of  cannabaceae.

First reports of cannabis 
consumption  about 
2700 b.c. in China. 

There are more than 
1000 different forms of 

phytocannabinoids
identified in cannabis.

Phytocannabinoids have a 
different chemical structure 

than endocannabinoids.

All cannabinoids in cannabis 
are synthesised from 
cannabigerolic acid. 

Bioactive cannabinoids are 
generated by 

decarboxylation. 
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Arachidonylethanolamide AEA

The first identified endogenous CB-1 

ligand (1992)
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Cannabidiol (CBD) Tetrahydrocannabinol (THC)Cannabidiolic acid (CBDA)

Differences between THC and CBD

• Different affinities to CB1 and CB2

• THC has psychotropic activity via binding to CB1 

• CBD does not show psychotropic activity
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• Anabolic activity 

• Antioxidative activity

• Anti-inflammatory activity

• Activation of stem cells

• Quality of sleep

• Psychological effects (relaxation) 

Better 

recovery after 

physical 

performance
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Recovery in sports refers to the physiological and 

psychological processes that help an athlete restore their 

body and mind to pre-exercise states after intense 

physical activity. 

These processes aid in:

• repairing tissue damage

• replenishing energy stores

• and reducing fatigue, ultimately facilitating enhanced 

performance and injury prevention.
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The importance of recovery for training adaptation
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A variety of plant derived substances could be demonstrated to effect physical performance

Diet

Nutrition supplements
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An example: Ecdysterone

• Ecdysterone has proven anabolic activity.

• Is monitored by the WADA.

• Is developed as a drug.

• Whether uptake by food has any 

pharmacological effects is under investigation.
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And does CBD effect physical performance?

Problem:

• There is a lack of evidence.

• Number of scientific studies is 

limited.

• Quality of these studies is poor.
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Autor Year

Type

of 

paper

Performanc

e tested Titel DOI DOSE

Period of 

application
Burr JF et al. 2021 Review gerneral Cannabis and Athletic Performance 10.1007/s40279-021-01505-x 

McCartney D et al. 2020 Review general

Cannabidiol and Sports Performance:

a Narrative Review of Relevant Evidence and Recommendations for Future Research
10.1186/s40798-020-00251-0.

Kennedy MC 2022 Review general

Cannabis: Exercise performance and sport.

A systematic review. 10.1016/j.jsams.2017.03.012

Isenmann E et al. 2020 RTC power

Effects Of Cannabidiol Supplementation On The Skeletal Muscle -

Regeneration After Intensive Resistance Training -Pilot Study

10.1249/01.mss.0000683540.934

33.31 CBD 1.0 60mg single

Isenmann E et al. 2021 RTC power

Effects of Cannabidiol Supplementation on Skeletal

Muscle Regeneration after Intensive Resistance Training 10.3390/nu13093028 CBD 2.0 60mg single

Hatchett A et al. 2020 CT power

The Influence Cannabidiol on Delayed Onset

of Muscle Soreness

10.1249/MSS.0000000000002606

. 16mg single

Cochrane-Snyman KC et al. 2021 RCT power

The Effects of Cannabidiol Oil on Noninvasive

Measures of Muscle Damage in Men 10.1249/MSS.0000000000002606 150mg 2x75mg  3 days

Crossland BW et al. 2022 power

Acute Supplementation with Cannabidiol Does Not

Attenuate Inflammation or Improve Measures of Performance Following Strenuous 

Exercise 10.3390/healthcare10061133 224-408mg single 5mg/kg

Lisano JK et al. 2022

Cross-

sectional 

Study endurance

Regular Use of Cannabis in Female Athletes Is

Associated With a Reduction in Early Anaerobic Power Production 10.1519/JSC.0000000000004297 no data

Sahinovic A et al. 2022 RCT endurance

Effects of Cannabidiol on Exercise Physiology

and Bioenergetics: A Randomised Controlled Pilot Trial. 10.1186/s40798-022-00417-y 300mg single

Isenmann E et al. 2023 RCT Power/endurance

Influence of short-term chronic cannabidiol application

on muscle damage and performance after an intensive training week - a randomised

double-blind crossover study unpublished 60mg 7  Days 60mg

Literature CBD and performance

https://doi.org/10.1007/s40279-021-01505-x
http://dx.doi.org/10.1249/01.mss.0000683540.93433.31
http://dx.doi.org/10.3390/nu13093028
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Background: The consumption of cannabidiol (CBD) to support 
recovery and enhance performance has become popular among 
athletes.

Scientific Rational: Potential anti-inflammatory and anti-oxidative 
properties of CBD are supposed to result in pro-regenerative effects 
after strength training.

Scientific Question: Therefore, we have conducted three 
intervention studies to investigate the effects of CBD treatment on 
performance and muscle recovery after resistance training.
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Study design:

Randomised, double blinded 

crossover- design

10 resistance training experienced  

young man  

Intensive resistance training 

Application of  3ml CBD solution 

(60mg, >99% CBD) or placebo

4 weeks wash out between 

interventions EXERCISE

t0

Blutabnahme
Frühstück

Vertical Jump
1 RM Test

CBD/PL
Intervention

No food uptake

t24h

Bloodsamples
breakfast

3h 19h
Vertical Jump
1 RM Test

Study No. 1. Pilot Study - Investigation of proregenerative effects of a single

CBD supplementation after intensive resistance training

Bloodsamples
breakfast
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Study No. 1. Pilot Study - Investigation of proregenerative effects of a single CBD 

application after intensive resistance training

Results: power 24h after training CK in serum 24h after training

24h after training in the CBD group power is reduced but also CK as a 

marker for skeletal muscle damage.
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Study No. 2.  Investigation of time dependent proregenerative effects of a 

single CBD application after intensive resistance training
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Markers for 

skeletal muscle 

damage are 

reduced in the 

CBD group.

Strength after 72 

training is higher in 

the CBD group.

Results: 

Study No. 2.  Investigation of time dependent proregenerative effects of a 

single CBD application after intensive resistance training
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Study No. 3.  Investigation the effects of a cornical CBD supplementation during an 

intensive training week

CBD-Oil (1x/day, 60mg after 

training)

CBD-Extract (1x/day, 60mg 

after training)

Supplements used were analysed by two

independent laboratories using mass

spectrometry. (Institute of Biochemistry of

the German Sport University Cologne and

Chemical and Veterinary Investigation

Agency (CVUA) Karlsruhe).
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Study No. 3.   

Results Power

Counter movement jump Back squat
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Creatine Kinase Myoglobin

Study No. 3.   

Muscle Damage 
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Markers for liver

toxicity
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Conclusion of own investigations

• The results indicate small but significant

effects of a single CBD application after

strength training on muscle damage.

• Effects varied depending on the performance

level.

• First trends suggest similar effects after

short-term repeated treatment.

• On performance, the results are currently

inconsistent. Therefore, further human

studies are needed.

• A doses 60 mg CBD a day does not result in

increase of markers for liver toxicity.

• Training induced increase of GPT could be

antagonized by CBD application.
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Flores, V.A.; Kisiolek, J.N.; Ramani, A.; 

Townsend, R.; Rodriguez, E.; Butler, B.; 

Stewart, L.K. Effects of Oral Cannabidiol on 

Health and Fitness in Healthy Adults: An 8-

Week Randomized Trial. Nutrients 2023, 15, 

2664. 

Conclusions The present study observed that daily consumption of 50 mg of CBD for 8 weeks did not result in significant 

improvements in body composition, aerobic and other muscular strength measures, mental health, or inflammation in physically 

active adults. However, CBD supplementation appeared to attenuate decreases in peak anaerobic power over time. The study also 

observed a possible effect of CBD on average power output, which warrants further investigation. The limitations of the present 

study should also be considered when interpreting the results. Future studies should consider longer intervention durations, higher 

CBD doses, and monitoring physical activity and exercise training during the intervention period. Overall, these findings contribute to 

the limited knowledge surrounding the effects of CBD on physical fitness, mental health, and inflammation, and highlight the need 

for further research to fully understand the potential benefits and limitations of CBD consumption in healthy individuals.
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• Based on published data but also on own investigations there is currently no 

clear evidence for performance enhancing effects of CBD supplementation.

• Effects depend on a variety of individual factors like training status, training 

mode and more.

• Other plant derived substances tested in a similar setting show stronger effects.

• Liver toxicity of CBD after chronical application for longer periods is still unclear.

• Orally consumption of CBD products in the EU is currently illegal.

• Contamination of CBD products by THC can result in positive doping tests.

Overall conclusion

Therefore currently risk/benefit ratio counts against use of CBD 

products to enhance performance.
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